Introduction
The olfactory system is more mature at birth than the other senses. Mammalian neonates must reach nipples by themselves to survive in the new environment outside the uterus (Winberg and Porter, 1998) . Human newborns within the first days of life can detect and recognize the odor of their mother's nipples to get breast milk without any experience of feeding (Russell, 1976; Schaal et al., 1980; Varendi et al., 1994) . Breast-feeding infants at postnatal days 4-15 have been shown to prefer the odor of their mother's breast to the breast odor of an unfamiliar lactating mother (Macfarlane, 1975; Makin and Porter, 1989) . Similar discrimination between maternal and non-maternal odors from the neck, axillary and whole body is observed in neonates at 1-10 days of age (Cernoch and Porter, 1985; Sullivan and Toubas, 1998) . Taken together, these results demonstrate that infants are precociously attracted to body odors associated with their mother and their mother's breast milk.
Studies on the short-term effects of pain have shown that pain affects various physiological and behavioral parameters. Regarding physiological parameters, there are increases in cardiac rhythm and plasma cortisol levels, and decreases in oxygen level. Behavioral activities, such as crying, grimacing and motor activity, are increased (Craig et al., 1993; Johnston et al., 1995 Johnston et al., , 1996 . Using these parameters, soothing and analgesic methods have been developed such as nonnutritive suckling, sucrose, skin-to-skin contact, and breast feeding (Gray et al., 2000; Johnston et al., 2002) .
Recently, the soothing effects of maternal odors on newborns were examined in several studies (Mellier and Bé zard, 1997; Rattaz et al., 2005; Sullivan and Toubas, 1998) . The pain expression of infants more quickly returned to basal levels when maternal milk odors were presented during a painful procedure. Rattaz et al. (2005) reported that the pain responses of infants, such as head movements, were decreased when they were presented with odors from their mother's milk. However, the effects of odors from another mother's milk or formula milk were not examined in their report. In the present study, we examined the effects of odors from mother's milk, other mother's milk and formula milk on infants' behavioral pain responses, such as crying, grimacing and motor activity, to compare the effects of these milk odors. We also We examined the effects of the odors from mother's milk, other mother's milk and formula milk on pain responses in newborns undergoing routine heelsticks. Forty-eight healthy infants were assigned to four groups, an own mother's breast milk odor group (Own MM), another mother's breast milk odor group (Other MM), a formula milk odor group (Formula M) and a control group. To assess infant distress in response to the heelsticks, their crying, grimacing and motor activities were recorded during the experiment as behavioral indices of the pain response. After the heelstick, the behavioral indices of the Own MM group were lower than those of other groups. By contrast, the Other MM and Formula M groups showed no significant changes compared with the Control group. We also measured salivary cortisol concentration as a biochemical index in Control and Own MM infants before and after heelstick. After the heelstick, the level of salivary cortisol was significantly increased in Control infants, but not in Own MM infants. These results suggest that pain is relieved in human newborns when they are exposed to odors from their mother's milk.
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